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ABSTRACT 


\ 


Planck's black body data is tabulated. The data is 
presented from 0.35 microns to 12.0 microns in increments of 
0.005 microns and at temperatures from 1500 “K through 4050 “K 
in 50 °K increments. Hemispherical power, power normalized 
to peak, spectral brightness, temperature exponent M, and 
cumulative and percentage of power between zero and the listed 


wavelength. In addition, graphs of the temperature exponent 


vs temperature and vs wavelength are included. | 
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Black Body Functions for Pyrotechnicists 


Robert M. Blunt? 


The data presented in the following tabulation is derived 

from Planck's radiation law. The values used fox the firss and 
second radiation constant are C, = 3.7405 x 10™°* watts cm 

and C, = 14385 micron “K, The value of the Stefan-Boltzmann 
constant is 0 = 5.6697 x 1071 watts cm” dep” *, The coyversion 
factor from watts/cm in the visible region to lumens/cm is 
680 lumens watt ~ at U.555 micron, 


In general, the values are hemispherical values and should be 
divided by # if values of the component normal to the surface 
are required, 


The wavelength at which the power peaks is calculated from 

Anax = 2898 micron =“K/T*k. The wavelength produced most 
efficiently is computed fromA e = 3652/1 °K. This relation 

is derived by Henford* by setting the derivative of the quotlent 
of Planck's law divided by oT’, with respect to T, cqual to 
zero and solving this equation. 


*Renford, Frank, Journal of tie Optical Society of America, 
Vol. 29, Feb, 1939, page 92-96. 
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Temperature Exponent M in W = KTM 


M is tabulated for each wavelength at a piven temperature. 
The value of M denotes the rate st which the radiance (W) is 
changing at a specific wavelength. for example: The Stefan- 
Boltzmann equation W =@& 14 gives radiance (W) over the entire 
electromagnetic spectrum as a function of temperature (T) to 
the fourth power (r*), This then says that 74 represents the 
composite change of the radiance (W) over the whole spectrum, 
On the other hand, the equation W = xr"! which is in the same forn 
as the Stefan-Boltzmann equation is used in these tables to show 
the rate at which the radiance (W) is changing at a given 
wavelength and at a specific temperature. Thus, from the table 
at 1506 °K and at 0,50000 microns wavelength, M is given as 
19.1800, This then means that at 1500 °K the spectral radiance 
at 0.5 microns is changing as a tunction of T to the 19,1800 
power whereas the total radiance is changing as T to the 4 power. 

A family of graphs are included near the end of the tables, 
These graphs show the temperature exponent (M) plotted against 


temperature and against wavelength. 
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THE EWESSEVITY 1S 1.0005 ANN THE FEMPEWATURE FS 1770-6" OLSHFES ci TSHOOE FUR Tit Pe uiuetad TAOLE. DEGWEES Me 15Sne8 


UELREES CAMRENAETT © 2220,0 


TE POWER RADTATED FROW 0,40 19 O.7S MICRON IS Oot wattycue?, 

TwE TOTAL VISIGLE FLUX IS 9.10 LUMENS /Cme?, 

THE LUMINANCE ( 1771 OF TOTAL VISTALE PLUED IS 4.13 CANDE, asc meo?, 

TME RATIO NF THE VISTALE POWER TO ThE HOTaL POWER Tf 0.002 , 

TE RATIO OF THE TOTAL VISEALE FLUM TO VESTHLE MOWER 4% 7OLO7> LUMENS SwaATT. 
THE RATIO OF THE THTAL VERTALE FLie TO TOTAL POWER $5 9 O62 LuNeMswaTE 
THE WAVELENGTH OF PEAK POWER OUTPUT 1S 1.8007 MICR Ss, 


THE WAVELENGTH PRODUCED MOST EFFICIENTLY Fh 2.9989 iin dase 
ToC oo MhlS MANINIZES THE MATIN ME SPECTHAL MADIANT EMITTANCE Wty TOTAL MAO TANT FMTTTANES © 


THE Thvay POWER RaNtatro I$ 97.73 WATT /Cme? LE VeAkTaSIO CAA FRGESSECS EMD Um PADIS 9B OTE KLASSE CHC MeG 


THE POWER RADIATED AT TKE PEAm wAVELENGTM I§ Yr % watt sCmes HFG MICAim, 


WME SPECTRAL BRIGHENESS CCULUMN @) 1S THE PHONUCT. 6) LUMENS FON OTT ww RENTON; Felyyente o yiatmietey Facram, 
| WHERE RADLANT EUSTPANCE $4 FRFRESSED IN WATTS PER © CORE CENT) FR PLA MICKOn, 


WHEN SMALL TEMPERATURE CHANGES GRE SNVULVEOs THE CH'XGE Te MAD Ame EmETTomce Cmd way ME CACC ATEN USING THE 
TEMPERATIAC EXPONENT w IN THE FOLLMWInG FORMULAE Yt wmTeM , ( 


THE EMISSIVITY 18 1.00%+ AND THE TEMPZMATURE 14 17 6,8 CEGHEFS CONTEGNICE wim ThE FOLLOWING TABLE, OLEREES Ke 1996.0 
O.CHERS FRHQEYHEIT © JHI00P 


WAVELENGTH MEMTSPHERTCAL Porrk SFECTAAL GRIGHTAFSS Tree: WaT UNE POR ecw e rote, 
t PNWER WORMAL SE") Lunes PEM CRO? EMPANENT Sousa 
MICRONS WATYS/CMS2/NTCRON 1m PFA Ore wicenn rae perew weac tO 4 vEnO FOL 
0.38900 0,99002 1eAAS3P%Ce 90,0000 aa.5tel d.21h2e0n? 0,009 
0.38800 0.90003 2.3991 900Fs £0000 26,tear OS Lou 0.005 
0.36000 9.90008 1,020880%¢ 9.9000 asarren 6,19970-07 0.006 
0.96500 0.00008 a8aarerce 0.9008 25,0768 8, arerdonl 
0.37000 0.0000? $,00670+08 0.0060 29,0828 1,309 30006 
0.37900 0,00000 TeMZGgeet) 60,0000 7a, Pasa 1,3086~oy 
9.38000 ° ,90099 Tensgaeer 4 @,0000 70 .0c7e 7,0506@=n6 
9. 3a800 0,00018 1,304189%, e900 ay 1ode 2.79410 -n0 
9.39000 0,00018 Lanesyere 0.6090 PIITAS 2.97998206 j 
0.30500 0.0098 Poddyawe ~ £0008 24.0049 85010 =N0 
40000 0.90091 2000, 4,399020-05 PPE) \ 
0.40900 0.90038 309.9086 95 60,0002 97,9139 3 
0.0n088 (rer ty canes 4,006 27,4587 7. Aenaeeng 4 
0,00088 3.09878 os 9.0008 22.9096 Te2hbOMe a4 
0.90072 4.29080 .,. 0.9070 27 VGA 1,5A73R095 , 
@,00089 7.69068 5s 0.2008 7t Ron 1, 9R00d=99 
0.00108 9,95080)- 6.0095 >1SR2¥ 2,67 950009 
0.00330 0,0' : ange IPS ELL 1.94708¢0> 
0,00357 @ --«} o,0208 1b. Ab2y 3, 7aI080G9 } 
0.00108 ¥ 000, 69rd ESS 
0,00926 0,0007 6,057% 20,6297 PS ty 
0.90968 0.900 O.0%K8 20,0970 6.8e10G—95 : 
0,86000 0,00318 0,0e8 O,aa8P DO51TSS 0, 3309R0r, . 
6.46900 0.00370 0,000 0.1060 10,9982 0, Sent 
0.47000 0.00033 9.00 0.9662 10,7068 2.0005 
0.87500 0.00908 0,000 6,905¢ 10.8369 & OGM 
. O.M05R0 0,00"; 10,3907 9.0078 
0.00682 0.0% es 19,938a 0,00n2 
0.00768 O.f OF 14,0401 b,0002 
0.00007 0. 194 18,7008 ¢,0091 
4.80000 0.91000 Opbues iM eSAEY 6.0003 ‘% 
0,90506 0.01980 0.0010 Lag Ph a, 0008 y 
6.91000 0.01385 0.9012 TR OG 0,000. 3 
. 0.51500 0.01900 0,001) Woes 1.h008 Me 
0.32000 O.ntras 0.0088 {7,ne7e Jeuves oe 
0.59900 0,197? ©,0097 10,0303 ir,erre 0,207 x 
0,53900 0.09972 0,0018 13,0253 17,$lor 60,0006 b 
6,53900 0.02007 00,0082 15.9976 17,9ero 9,0009 
0,98000 0.02709 0,0026 18,1586 17,1hee 0,001! 
0.58300 0,09329 0,0097 20,8580 17,A2a7 60,0012 
0,59000 0,03400 0,0030 23,6100 16,0739 0.0018 
9,$8900 0,03080 0030 26,0000 16,7210 06,0018 
0,94000 0,0aa1! 0,0037 20,9763 16.9726 0.0018 
0255500 0.007745 0,000 9207004 1600250 0.0070 
0,87000 ,09278 0,c0a6 Ls ge,1ea? 1a,7ete 0.0072 
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t.92rre 
1.onsee 
toPeona 

j t.gaane 

i b.10%00 
1,penee o.90910 
fs, 109t0ee Oo? 3908 
4 ‘ 1 .panee a,00007 
3 toPdne0 v.nan%? 
2 t.pened r,tPgen 

1.99008 ) 

1.peree 

1.97000 

1.94000 

1ePperne 

1.20000 

1.d1Ane 


@,0000r 
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60,0000 
@,0000 
0.0000 
0.0600 
69,0000 
00000 
0,Aa0n 


Ha,rany 
16,0081 


19,7700 
19,8077 
19,077 
15,9800 


10,9040 


a 
49,0509 
19.9938 
1¥,9390¢ 
19,9604 
9.0716 
19,0804 
19, A8GA 
19,0008 
HPF Ae 
17,4208 
127.9448 
1200279 
19,3789 
17.9186 
17,9920 
11,9904 
tt.perr 
11,0008 
th,aor? 


10,0129 
10,9080 
10,0904 
e,erer 
@,arys 


0,099 
0.0090 
0,0092 
0.0099 
0,00%0 
O,0e8e 
0,0008 
0,0046 
06,9099 
0,0000 
O,nere 
©,0080 
9.00A7 
0,0008 
0.0109 
0.0415 
0.9999 
O.0uMF 
O,ny00e 
0.0142 
0.0075 
0,0400 
0,096 
0,ne7) 
0.0904 
0.0259 
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1.960900 
1.49000 
1.79000 
1.80000 
1.90000 
?,00000 
7.10000 
2.20000 
7.30600 
?,49000 
2.90600 
2.60000 
2.70000 
2, 80000 
7.00000 
3.00000 
3.109000 
9.20000 
3630000 
3,40000 
3630000 
3.60000 
3.70000 
3.40000 
300000 
4.00000 


4.60000 
4.70000 
4.80000 
4.90090 
3.00000 
3.10900 
5.20000 
35430000 
3.40000 
9.50000 
5.60900 
5.70000 
5.80000 
5.90000 
@.00000 
6.10900 
6220000 
30900 
6.40000 
4.59000 
4.60000 
6.70090 
4.40000 
6.90000 


r,onnno 
7.10900 
7.74000 
?.30000 
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7.50000 
7.40000 
r,7nn00 
7,anand 
?,90N00 
#,00000 
4.10000 
8.20000 
A,90000 
8.80000 
6.99000 
8,4nn00 
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#,8Nt00 
a.9NN00 
@,0nnnn 
@.tonno 
4 e7HANO 
9. 30n0n 
9,anace 
9.50000 
9.69000 
@.70000 
9,89900 
9,90n00 
19200600 
10,19000 
10.7n000 
19.30000 
19.@N006 
10,9n000 
19,60000 
19,70000 
19,80900 
19,e0n00 
11,0n000 
11.19000 
11,20000 
11.0000 
12,89800 
14.90400 
41,60000 
11.70600 
11.A0000 
£1.90000 
$2,00000 


10,h071? 0, 8#09 
19 .A2897 0.9404 
11,2695) 0,9/7A 
14.4rart 0, 9965 
te.Si953 0, 9986 
99.99592 0,003 
11,6332 0. 9AOt 
10,AaayA 
10,40744 
10,038e7 
@,580980 0,8320 
@,2578 0.7925 
8,69002 0.7538 
6. 1eare o,7i18 
Taran 0,6726 
0,30?? 
0.3855 
0,3253 
0.3063 
0, 2RAg 
O.771¢ 
0.27566 
0.2418 
0.2289 
0,7154 
0,27034 
0,t925 
9.1620 
O,1F2s 
1.A7678 0,16" 
1.77088 0,1548s 
1,6A7NA O,tees 
1.69004 0.1389 
LeStArs O,i3ta 
hares O,125t 
1.46924 0,t169 
1.90190 0.1930 
1.23759 0,1078 
1oi7rat 09,1029 
1.12079 0,097) 
LMT ad 90,0927 
1.O17ad 0,068) 
0.96967 0,048? 
0,920BA 0,0R03 
0.04254 0.0764 
0,8 8209 0.9732 
0,An@na 0,0609 
O,Paert 0.0068 
9.79530 0,038 
0.7429 O,06tt 
1.47297 0,996a 
0,h4a23 0,C989 
0.61608 0,95 $4 
O,50198 0.0513 
0.34661 06,0802 
0.943997 0.0477 
0.32118 0.0852 
9,50014 0,0038 
O,4AOU? 0,001P 
0.46415 0.0800 
0.0395 
0,0370 
0,409e0 0.035% 
0.393974 0.93942 
n,378as 0,932¢ 
Urea) O.on? 
n.35to” 0.0408 
M3 A1? 0.0708 
0.39575 0.0243 
Mel Voe a,o2ry 
0,39284 0,0263 
O,29pn7 0.0233 
0,74455 0.0200 
0.77964 9,07%6 
0.26228 O.fzan 
0,95920 0.9770 
0,70058 0.0212 
0,273676 0,0205 
0.22030 0.0108 
0.27007 9.0192 
78937 0.0185 
0.2Na94 0,0179 
0.19968 0,017) 
O,10917 00,0168 
0.1800? 0,0362 
0.16199 0.0157 
0.17899 0.9152 
0.16980 O.01ar 
0,168051 0.9183 
o.tseas O,08da 
9.15898 0,138 
O.8agay 021196 
0.18530 0.0126 
2, 14028 0,012? 
O,1yara o,9119 
0,19270 9,015 
c,t78ao O,0117 
Ag 
ara ge 


69,0000 
0,0000 
0,0000 
0.9900 
0,0000 
0,000 
0,600 
o,nnn6 
0,n000 
0.0000 
o,nnne 
0,0000 
0,0000 
0.0000 
0.0000 
0,9000 
49,0000 
0.9000 
0,6000 
0,0008 
0,9000 
0.9000 
o,.0000 
0,0000 
,0000 
0,9900 
0,0000 
0,0000 
60,9000 
0.0000 
0.9000 
9.0908 
0.0000 
0,000 
0,600 
0.0000 
0,008 
4,000 
9.0008 
0,0000 
0.9000 
0,0000 
0.0000 
06,0000 
0,00n0 
0.0000 
0,000 
0.0000 
0.0000 
0.0900 
0.9000 
0.0900 
0,0000 
0.0000 
09,0000 


0.9000 
0,0000 
9.0000 
9,0000 
0,000 
0,008 
0,0000 
6.0000 
09,0000 
09,0000 
90,0000 
0.0000 
0,000 
0,9000 
0.0000 
0,9000 
0.0000 
09,0004 
0,0000 
0,000 
9.0000 
0,000 
0,000 
0.0000 
0,0000 
0,000 
00,0000 
0.0000 
0,0000 
0,0000 
0,000 
0,0000 
6.0000 
0.0000 
@.00nn 
0,0000 
0,000° 
0,06000 
0,0000 
06,0000 
60,0000 
0.0000 
0,0000 
0.0000 
1 0000 
0.9000 
0,000 
90060 
#,0000 
©,0000 
©,0000 


1.8053 
Vor9rt 
10779) 
1.7969 
1.798A 
1.7839 
1.7308 
1.72098 
1,7 4ap 
2.6998 
1.4808 
1.46809 
1,6708@ 
1.8812 
1.4971 
104433 
1.6384 
106268 
1,418) 
1.4108 
1.4997 
1.995! 
tesAra 
1298046 
1.5734 
1,886? 
1,96M) 
1.9935 
1.8071 
123800 
1.9368 
1.328 
1649239 
2.9979 
1.500? 
1.9067 
1.9008 
1,0056 
1,0908 
1,86%8 
1.8808 
toarse 
1,4/09 
1.6667 


1,4380 


9,ene; 


10,ay7e 
11.9340 
12.9607 
14,0190 


$4.9, 93 
20.9842 
ai.aire 
ai,aine 
ad, %ara 
72,8074 
75,3881 
29, nane 


23.0819 
9>,0051 
29,7A76 
2601992 
76,8183 
26.7012 


e 
av.taer 
29,2702 
29,eor? 
29.5906 
79.4983 
29.7 7N2 
29, Aree 
99,0n%0 
30,003% 
30,4778 
30,2682 
90,1948 


90,0968 
30,9196 
10,9007 
90,0676 
90,7918 
30,7072 
90,8603 
90,9907 
90,9785 
99.0300 
31.0877 
31,998) 
34.0073 
91,73a8 
31,2796 
99.9230 
34.3008 
31,0008 
TPT EL) 
31,48n7 
VESTAS 
31.9508 
31,5A04 
LAA 
91.6060 
yt ,arer 
33.709) 
31.7390 
91,7907 
¥i.70se 
30.8193 
91,8300 
W.ASTO 


32,0000 
92,0178 
92,0991 
32.0818 
32,9680 
32,0097 
37,0989 
200537 
32,1780 
3201s 
92,9998 
32,1648 


92,401 


03.190 
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Twd CLSSTVITY 18 $.00% AND THE TEMPEWATURE 18 197808 DEGHFES CENTIGHANE FUR THF FOLLOWING TAME, MEGNEES & & $400, 
OEGNEFS FAWRENHETT » 2820.9 
THE POWER RADTATED FANM O80 19 O.F MICRDW 4g 1,08 waltscwes, 
Tme TOTAL WESTBLE FLUR 3S 6,70 LUPENS/Cue?, 
fmE LUMENANCE (1771 OF TOTAL VISEMLE PLUM) TS - Jel} CANDELAsEMO?, 
TwE RATIO AF THE VISTALE POWER TH THE 1UTAL POWER 18 0,002, 
THE RATIO OF THE TOTAL VESIMLE FLUE TO VESEOLE POLE TS BOL3Nd Leming saatt, 
TE RATIO OF Tre TOTAL VESTRLE Flux TH TATAL PmEw $6 O,1AD LUMEN eATY 
TWE WAVELFNGIM OF PEAw PHWER HITPUT IS FeASES ¥ICHUNGS 
THE MAVELE NL IM PROMUCED MST FEFECTENTLY BS 2e282% MICKUNSe 
Leo THs MAEM IZES THe RATION Ty SPECTMAL Hantant EMETTANCE TO TOTAL Mantant eetivases, 
Tee Tota, Somes aadlatryo I$ Welt wATH/C me? «TR PeTISAOMONA FUG/NEC SOME? AR BM, AROPZ@CLY UC AL/SECsC He? 
THE POWER MADIATED AT THE PFam wAVELENGTM 15 13050 WATI/CHO? PER MICRON, 
THE SPECTRAL BHIGHINESS (COLUMN @) FS FHE PRODUCT, P80 LUMENS PER wATT © PANT ANT BMETPANCE & VISIBILITY FACTOR, 
WHERE PAOLANT CMETTANCE 1S FYPRESS#D IN WATTS PER SQUAME CENTIMETER PER WTCHnN, 
WHEN SHALL TEMPERATURE CHANGES GRE INVULVE Is THE CHANGE Th @ANTANT EMITTANCE CHD wae BE CALCULATED USING TMF 
TEMPERATURE EXPONENT & IN THE FULL OmISG FAMy, ab ww fom 
THE EMISSTVETY LS 1.0076 AYN THe TEMPEMATUME 19 1976.8 NEGMFES CRATIGHANE Fie fos FFL WING TAMLE, PEGRFES Ko 1600,9 
CEGNFES FAMRENHETT @ 2820.8 
wAVELENGIA MEM TSPMER ET aL Lal SPECTRAL ARIGHINESS TEePE NM ATIRE PnwlR FRO 8 TOTAL 
L PnwER NOMmALICEN LUMENS PER CHO? FrPiNENt w POWER 
MTCAanns WATTS sCMOrsMTCHLN T) Pean PFA MICRON Fna anyou TERO TOL 7ER0 TOL 
0.99910 0.90008 A a,noan 25,6R78 0,000 
A. 98900 O.An9aF 4692758504 0.9000 2909287 0.000 
9.396009 0,97009 AeS316P°08 9,0990 2a,aran 0,000 
M1. 34900 0.90012 RLSATIF SOR 0,n0n0n PeeAVIA 0,000 
0.37000 6.99015 1.11808°08 a, n000 24.2990 0,000 
0.97500 9.00070 1,486 0.0090 73.9790 1.000 
O.3aeno 9.19098 1.855 9.9000 23,4098 0,004 
A, yesag 0.90012 7. 363930°05 0.1000 73,1929 0,000 
94 Nn, 708 2, 9AgNMenS e,nnen FINS7F 0,000 
9, 39806 a,nans V,7VaRerns 0,0000 Pe eT Ait 9,000 
Aeainan o,ooneat o,a%t? Areal ae 0,000 
0 ,angrn 4,c007a o,Aaoe ere oho 0,000 
o.ayonr A,oanee O. 090K 71290Ab 0,000 
aarsen Vere 0.0018 PL AON? A AL 2Beny 9.000 
982900 a.notes 1.0038 71,0968 3.97998 05 0,000 
9.87900 VeD9PS c.oner Preidae 0,000 
,43ono Annan Cenier 70.9088 0.000 
6.49900 a, 0286 1.0790 Pn, AGAl 0.000 
O,00999 o,nara 70,453? 7.SA50P 205 0.000 
0,9996% O,Orgt 20,7037 9,2005@en5 0,000 
o,asonn O,°CaaT 0.1192 10,0799 0,0001 0.000 
1.65800 0.00948 19,790A o,onny 0,000 
4,eanno 9.00905 19,9488 0.9002 0,000 
-,66500 0,00ae7 19,9347 0.0092 0.001 
A ,arngo O,908Cc) 19,17%0 90,0002 9,001 
O.47800 6,90042 1A, ezr4 0,090) 0.001 
9,8Ann0 O,11077 14,7309 90,0093 0,008 
,@ASn0 A.itpan 19,9378 0.0008 0.001 
9,a8nN0 o,0fe7a 19,3402 0,00%6 0,00t 
$o0 OeOL R99 19,9478 0,00n5 0,001 
9.46000 o,opae? LP, 081d 0.0006 0.007 
0.90900 Lara Bd 17,6999 0,0007 0,002 
0.41000 0.92908 17 ,adar 0,0008 0.008 
0.5150! 0,09re§ 17,0375 0.0010 0,009 
o.92009 9.99902 C0093 10,7189 17,9897 0.0011 0,009 
a,82son 0.03024 90,0028 16,0766 17.1790 0.0013 0,003 
0.83000 0.038et 9,002R 22.8832 tH,Onda 0.00t4 4,008 
9.99800 0,04208 0,f0%2 26.7thS fa,aoad 01,0016 0,006 
n.8adnd 0,987Ae 0.0038 31,0642 16.8999 0.0019 9,008 
e.sesce ..99328 0.0039 9$,9073 16,8964 06,0071 0,004 
A,SSAno 9.09018 0,048 a0,0ta2 18,9866 0.0026 0,006 
0.86800 0.74500 0,000e aa,stas 16,1003 o,0027 0.00rF 
0,94006 O,9PD 96 00,0058 06,9670 14,0307 0,003! 0.008 
ae9aGge 0,07 079 0,0099 Sa.aise 15,0126 O,0n36 0,008 
a SPReO O,ar7a 0.0088 y 56, n20} tS ,prya 0.9009 0,910 
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1.497900 
0.96900 
0.584900 
0.99000 
0,99500 
0.60000 
9.60900 
0.61000 
0.01500 
0,62000 
6.67500 
9,49900 
0.69500 
0.08000 
0.684900 
0,49906 
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0.66500 
0,a7000 
6.67500 
9.66990 
0.60500 
0,60000 
0.60400 
0.70000 
0,70900 
0.7900 
0.71500 
0.72000 
0.72900 
0.73000 
0.73500 
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0.76500 
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9.74000 
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0,¢6N00 
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1eA8A00 
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1.08900 
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1.deana 
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o,20088 
O.1¢ar? 
0, 18808 
O.arte 
O.1Paso 
0.17708 
0,1698? 
0,1607¢ 
6,19508 
O,18i2? 
a, aera 


0,0/66 
O.072A 
0.009) 
o,0e9e 
0.9097 
0,050An 
0,09?%o 
0,905 


0,0918 
9.0ees 
moar? 
0,C4S1 
0,001 
9,0413 
00,0305 
0.0378 
9.9382 
0,030? 
0,939? 
0,031¢ 
49,9306 
0,070) 
O,o24a) 
0,927 
A,0780 
0,029" 
9,200 
0.0231 
0.0292 
O,02ta 
0.0706 
9.0108 
0.0995 
00,0308 
O,cirr 
0,017) 
9.0165 
06,0190 
0.1188 
0.0188 
0,018) 
0.0130 
9.0138 
60,0199 
0,0125 
O.Mat 
0,0u17 
0.0893 
0,0116 
9.0100 
9.0103 
O,ftnn 
06,0007 
0,0008 
6.0004 
0,9068 
@.0085 
0,008) 
a,0060 


91,0000 
4.9000 
60,0006 
0,0000 
0,0000 
60,0000 
6,0000 
09,0000 
0.9906 
0,0090 
6.0000 
0,0000 
0.9000 
06,0000 
O,0000 
0,90fo 
#,0006 
0,0000 
0.9000 
0,000 
0,0n0n 
0.0000 
0,000 
0,00n0 
40,0000 
C,0000 
06,0000 
0.9000 
6,00nn 
¢,0908 
00,0000 
0.9000 
60,0000 
o,nnnn 
9000 
0,:.000 
0,000 
o,nann 
46,0900 
O.f0rn 
60,0000 
0.0000 
0.0000 
O,0n00 
0,0n0n 
0.0000 
0.0000 
0.n0n0 
0,0000 
6,9900 
0.0000 
0.0000 
0.0000 
0,0090 
A, Ono 


06,n00n 
0.0500 
o.nenn 
06,9000 
49,0000 
6,000 
0,n00n 
0,9000 
5,00n0 
6,0000 
4,A000 
4,annon 
0.0000 
0,0000 
0.0000 
0,000 
6 ,0000 
0,0000 
0,0000 
49,0008 
0,0000 
0.0000 
0,0900 
0,00r0 
0,0000 
0,000 
0,000 
0,0000 
0.0000 
0,0000 
4.0000 
0,0000 
9.0000 
0,0000 
0,0000 
0,0000 
60,0000 
0,000 
0,0000 
0,9000 
0,0000 
n,0000 
06,0000 
0.0000 
06,0000 
0,0000 
0,6000 
0,0000 
0,0008 
0,0000 
0.9000 


Ho169% 

9.0040 
11.7700 
13,5008 
13.3028 
17.1053 
16,8376 
20,0996 
22.900) 


31,5907 
92,0ai? 
33,7043 
34,0973 
YS, 75A4 
39,0991 
36,0027 
36,6528 
7,205) 
37,7298 
30,2078 
98,0076 
99,0893 
39,8900 
39,8668 
80,2999 
09,5590 
00, Maas 
al,uere 
01,0306 
at,7o1we 


a),0346 
a4,0645 
06,1880 


00,7228 
aa ALge 
ae,eour 


a, 

a9,2003 
ad. 3576 
43,8776 
a3, 0606 
a>,Saa1 


06,1995 
a6, pera 
66,7008 
06,2927 
06,7698 
06,2990 
abst? 
a6, 300) 
66,3700 


06,599) 
06,5507 


46.6370 
a6.A30e 
66,6993 


61,008 
62.947 
8),30) 
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VISTOTLITY ONO OTHER DATA FUR PLANCK RATTATON, MECHANICS NEVISIAhs Nema tor UNIVENSITY AF DENVER, 


Pre CMIESIVITY 18 1000s AND THE TEMPEMATURL FS . 870.8 DERMEER CONTIGRANE FUR Toe FULL CpeG FAMLE, MEOREECS He 8790,0 
OLGKEER FAMAEHNEET © 2400.9 


THE POWER RADTATEO FROM 0,80 11 0.7% MICRON IS 0.29 waltscues, 
fwe TOTAL VESTOLE FLUA IS 70,01 LUMENS/CHe? 
THE LUMEMANCE € 87OL OF TOTAL VISIOLE Found 1% 79) CANDELAsCHOR. 


THE MATIO OF THE VISIALE POWER To THe fOTAL POwLA 18 0.008 . 


HE RATIO OF THE TNTAL VIST@LE FLUE 19 VISISLE POWER 35 100.998 LUMENS swaTT. 


THE MATIO OF THE TATAL VEAT@LE FLEUR TO TOTAL POWER 14 = 0,8K0 LUMEN /WATYT 


THE WAVELENGTN OF PRAM POWER OUTPUT IK 1.6960 WECRONS. 


THE WAVELENSTN PRODUCED MOST EFFICIENTLY IS 2.0860 MICHING. 
PoCooVHlS MANIMEZES THE MATIC TF SPECTWAL HANTANT EMITTANCE TO TOTAL MaNtant EMTPTANChe 


THE Tava, POWER RANLATFO 3S S910 GATT / Cue? NH SeI1T96O0OR FRBSEFCZC UC? NA 1.27089HCOP KCAL /EEC/C UCP 


THE POWER RADIATED OT THF Pram WAVELENGTH 38 Pict) WATT Cher PER MEICANN, 


THE SPECTRAL BRIGHTNESS COOLUMN 4) TS IHF PRODUCT, O80 LUMENS PER WATT © RADIANT FuITTORcEe & VIGTAILIVY FACTOR, 
WHERE MODTANT EMETTANCE 18 FRPMESSED TM WATTS PER SOUANE CENTIMETER PER MICHON. 


UMEN SHALL TEMPCRATURE CHANGES ARE TNVULVE Ds THE CHANGE IN RANTANT EmTVTawce Cod why ME CALCULATED USING THE 
TEMPERATURE CRPOWENT © IN THE FULL OWING FORMYL Al woo KETOM , 


THE CMTSSIVITY 18 $.00% AND THE TEMPEMATURE TS 1a7H,8 DEONTES CENTIGRANE FUR THE FOLLUWENG TONLE, DEGREES K © $790.0 | 
DEGREES FAHRENNEIT © 2600.9 


WavEFLENOTM HEMISPHERICAL POWEN SPECTRAL ARTIGHINESS TewPenaturr POwtn FROM © rote 
t PNUER NURMAL ZED Lumens FR Cue? FxPnwent @ POowtR 
MICRONS WATTOsCme as I CRON TO Pean ore wrcRnn FAR WaT eM me0 fou aeRO TO 0 
4.39000 0,09085 2.127700%05 0,0000 79,0057 7,6394000N6 
0,98900 0.10094 ? 9,90000 23.9306 1,09090009 
0.96900 0,00079 06,0000 27,0599 
9.36500 0.00004 6.0000 27,9205 
9.37000 0,n01271 06,0000 27 .9to9 
0697900 0.09197 0.0000 74.0700 
0.9000 0.00190 007 R205 0,0000 21.6996 
9.99900 1 ,00234 0,004 0,00n0 21.9904 
O.nozet 0,000t 0,00N0 21,9700 
0.00957 0.9002 0.0008 2n Alo 7, 8gheeeos 
0.00830 0,0002 0.0012 20.9900 9.057 980Nn9 
0.909246 0.0002 0.00270 20,7969 00,0008 
a.nnaye 0,000) 0.0082 90.0408 0,n0n? 
0.00799 0.9008 6,0108 10,a077 0.0002 
9.00006 06,0008 0.0244 16.9780 0,000? 
o.9078 9,0005 0.0999 19, 90u7 0.0009 
O.01760 0,0006 0.9008 1oottes 0.0003 
0.01807 0,9007 06,4008 1A, n9ee 0,00%6 
O,o1rer 0,008 0.2732 tA, natn 
9.070946 06,0010 0,0016 1Aerse 
0,07305 09,0011 0.6110 14,3607 
0.02799 06,0019 0,007" ta,nese 
0.03431 0,0015 1.29697 17,0004 
0.034684 0,0017 4.0205 1r,erre 
0,0a;390 64,0020 2.9613 17,06ea 
0.007190 0,002? 3.9902 17,9099 
0,09365 06,0025 $,0608 17,1880 
0.06076 @,0020 6.9699 16,9405 
6.06862 00,0032 @.7059 16,7789 
O.Orrer 0.0037 19,9998 10,0061 
0.50000 0.08679 0,004) 19,0909 14,0408 
0.90500 0,007) 0,0008 26,6623 ta, errs 
6.91000 0,10n06 06,0091 37,0900 16,9576 
0.515900 o,irere 60,0057 00,0013 19,0012 
#,$2000 O.13a;¢ 0,0068 19,0077 
0.99900 0,24a70 0,00706 15.6971 
0.43000 0,16000 0,0078 19.9006 
6,539900 0,10432 06,0066 15,0684 
0,58000 0.10056 0.0006 19,2899 
0,58500 6.29011 0,0108 906,0078 19,0826 
4,99000 f,28010 0,088 162,050) 44,0855 
6,95900 0,26295 00176 178,9996 14,8108 
9, 56000 0.280435 0.0186 193,8680 10.0704 
0,56500 0.39298 00,0188 07 reas 14,50A7 
0,s7000 0, 33e90 0,0161 21 919,003) 18,070) 0,0{n6 
vA 
Q soe *- “ 


= 


1080900 
1.37090 
1.28000 
$o7e0NG 
1.290000 
1.91000 
1.97000 
Ho 99000 
1.30000 
1.29000 


0.46004 
GP ror 
0.00901 


11,09899 
12,70a9¢ 


1a,0810) 
10, 30708 
yey? 
16,01044 
1S.OPP EP 


17,3869? 
17. o37e%? 
17, Page? 
17,92004 


20,00708 
2O,11794 
2e.atiie 
20, 30098 
25,3020? 
20,0703" 
20,9909? Pa 


920, A096 


1.8? ?a 
11,0@An 
tates 
1b,uery 
1b,2806 
11, ne 
1H .tOAy 
Veneer 
10,009 
10,alen 
10, aP%e 
19eNda? 
10,6088 
n,arse 


4.9398 


0, vals 
O,9rr0 
0,051 
0,0580 
0,009) 
0,902 
0.5004 
0,0086 
o,7Ans 
0,79a7 


| omen Soamenntinapeanam dy 


1.490000 
1.60000 
1.70000 
1.80000 
1,90000 
2,00000 
7,10000 
2.20000 
9,30000 
7,480000 
7,90000 
7.60600 
7.70000 
7,80000 
?,00000 
3.00000 
9.10000 
3.20000 
3,90800 
9.60000 
3.90000 
3,00000 
9.70N00 
3.40000 
3.00000 
4,00000 
4.10000 
4.20000 
4.30000 
@,00000 
4,90000 
4,60000 
4,70000 
4.80000 
@,00000 
3.00000 
5210000 
5.20900 
9.30000 
$,00000 
$,90000 
5.40000 
3.70000 
5.80000 
5.00000 
@.00000 
6.10000 
#20000 
4.30000 
4,80000 
6.50000 
6.40900 
4.70900 
6.AORNO 
4.90000 


7.00000 
7.19000 
7.29000 
?,30000 
?,40N00 
7.50000 
7,60000 
',70000 
7, AONND 
7.90000 
A,00n00 
#.t0000 
8.20000 
@.30000 
4.40000 
&.50000 
#60000 
a,7nnod 
A,80000 
A,onnan 
9.00000 
9.30000 
#.70n00 
@,1nn00 
9,annno 
9.80000 
9.40000 
9.7000 
9,annod 
290800 
40.0000 
19,4000 
10,20000 
19,99000 
10,.80000 
19,.590000 
10,40000 
19,700N0 
19,8000 
19,90000 
$1,60000 
11.$0000 
11.20000 
11.30000 
#1,.40000 
11680000 
11,60000 
11,70000 
11.80000 
$1.90n00 
17,00009 


20,47308 0,9788 6,noan 
21,07971 0,94"? 0.0900 
21,90636 0,985 5.0000 
20,78Aas 0, 0038 9,0000 
20,2322? 0,9978 0.0000 
e908 0.9227 06,0000 
ene 0,8825 06,0000 

611 0,439a 4,0000 

97a 9.7998 90,0000 
19,4008@ 0,7are 9,0000 
14,49201 0.7028 60,9000 
19,925A4 00,4590 0,000 
139,099t6 0,816 4, 0000 
19,186148 0,976? #,0000 
11,30280 00,5386 60,0000 
10,625an 0,3028 0.0000 
@.0ts36 0,460? 09,0000 
9.25107 0,437A 9.0006 
6.43295 0,4085 0,0006 
$,09980 0,3812 46,0000 
7.51000 0,3858 60,0000 
7,02229 0,3328 0,0000 
6256038 0.9708 6.9000 
0,2407 0,9000 

0.7748 0.0000 

0,29400 4.0000 

0,257A 0.0000 

0.2728 n,A004 

0,20A9 0,9009 

0,1980 ,0900 

0,1880 0.9000 

9.1729 f,000n 

0.167% 0,000 

0.1398 0,0900 

9,14080 0,0000 

0.5598 6.00nn 

O,0279 06,0000 

7.348060 0,120? 0,0900 
2.40705 Aaiite o,fnnnn 
2.27 90A 0,10%% 0,900 
2,14070 0,1097 0,0000 
709988 0,9042 n,0008 
1092409 O.9V1t 0.0000 
16862322 0,00Ay 06,0000 
1.72700 H,0ula 0.0000 
1.63075 0,0775 0,0000 
1.559504 0.0794 0.0009 
4.47A5¥ 0,0699 0,0006 
1.40274 9,000 49,0000 
1.33300 0,063 09,0000 
1.26833 06,0000 0,9000 
1,20708 0,0974 49,0000 
1.0499) 0,03e8 #,9000 
1.09807 00,0518 9.0000 
1,0437) 0,0006 6.0000 
0.909e1 o,nary 0,000 
0,f4aae 60,0000 

0.04099 0,000 

0.86604 O.0a10 f,onan 
0.47760 0,0502 0,0000 
0.79122 O.nore 9,009 
o,?sere 0,0398 0,0000 
0.72019 0.0903 04,0000 
0.93928 4.0008 

0,056 0,0000 

0.0301 60,0000 

0,40002 00209 0,0000 
0.38091 n.oarr 0.0900 
O.SOLIA 0.9266 0,0900 
0.33889 0.0255 4,0000 
O,SI712 0.9785 0,0000 
0,49671 0,0235 94,0000 
O,4777e 0,9726 0,000 
O,99879 0,921? 09,0000 
O,eais" 60,0208 a,nnoe 
0,4874)39 0,920) 0,000 
9.80839 9.0193 9,0000 
0.3¢313 0,0186 0.0000 
0,37A8? o,o179 0.0000 
9, 360848 0,917) 60,0000 
0.35001 0,0166 06,0000 
0.33973 0,0160 06,9000 
0.37669 0,0155 0.0000 
0,31901 0,0380 0,0000 
1, 30306 6,016e 0.0000 
0.29394 0.9139 00,0000 
0.28327 09,0138 0.0090 
4.77391 06,9128 0.0006 
0.20421 0,0125 0.0000 
0,7993n 0,082¢ 0.0800 
0.264674 0.0017 €,0000 
0.23657 Oo. 0.0090 
0.239072 0,0109 0,0000 
00277314 0,066 0.0000 
0.21599 0,0102 #,0000 
0.29905 0,000 0,0000 
0.20234 0,0096 0.0000 
40,1950! 0,0003 60,0000 
O.1Ane7" 0,0090 ©,0000 
0.18984 0.0087 0.0000 
O1PANA 0.0088 0,0006 
0.17270 06,0062 0,0000 
O,167aa 0,007¢9 09,0000 
0.16297 0.0077 60,0000 
O.1S750 06,0075 9,0000 
0.15240 09,0072 o,con0 

33 
rer ncn $$$ 
re 
Q 
nae es 


9.40270 
S478 
@,aran 
a@,Alaan 
a,8at 
a,ifea 
35,9900 
3.4276 
y,ar7n 
a,88n? 
9,4tS* 
2, 9048 
3.1007 
3.100) 
ynite 
7,024) 
7, A528 
7erare 
7.7t5e 
2.4909 
2.9046 


1. A995 
1oASA? 
1.ArT9 
1eAhed 
1.6969 
Lea@ar 
1.4300 
1,aarn 
Lealen 
1,a0ne 
1.4009 
1.5918 
13694 
15794 
1eS07A 
1,9003 
1.8980 
194s? 
1.9307 
1.9310 
1.8259 
VStar 
V5t2e 
1.500? 
1.990? 


Vearry 


1.asre 


19,0076 
9700303 
18,7020 
10,3305 
18,3025 
20,3an4 
22. P0aP 
24,007) 
99.0973 
77, 0e0e 
24 
30,8373 
31,7000 
33,0007 
94,2047 
SDeSLAT 
36,3098 
97,3093 
yO, 8072 
39,9317 
39, R097 
00,9348 


a3,20A) 
03.405? 
a@.0185 
a6.oSar 


aloe? 


09,3090 
a 


90,1098 
50,7710 
40,3979 


§0,0709 
80.9271 
$0,01¢0 
$0. 70A5 
90,7032 
50,erat 
90,0515 
51.0746 
51,0060 
Si,teay 
31.2203 
St.2016 
gt.osn) 
91.00% 
91.0696 
$1,9949 
st.9070 
teas? 
$1.6695 
t.7ers 
81,7500 
St,7ere 
§1,6995 


$2.0118 
52,0099 
92,0700 
52.1007 
SF.1318 
52,1613 
52,1042 
52,2142 
92.2393 
92.2635 
52,P070 
92.3007 
$2,331? 
$2,3997¢ 
92.3795 
$2, 3030 
52,0197 
§2.40913 


g2,a800 
$2.9005 
82,5165 
$2,49390 


a 


VESTRELTTY AND UTHER DATA FUN PLANCK RANTATUM, MECHANICS DIVISE ONS NeW toe UNTVERSEDY AF Me NVER, 


THE FMESSEVITY 15 16000 AN) THE TEMPERATUNE 15 1976.8 VEGMEES CEATIGRANE Brim ter FLL mint TAMLF, MEGRFES HM @ 1800.0 
OLGRFES FAWRENMF IT © = 2790,7 
Tee POWRA AAOLATED FANY 9,60 Tn O.7S MECHON TS AS WATT /Cwe2, 
WWE TOTAL VISTALE FLUM 16 96,82 LUMENS /CMe?, 
Toe LUMINANCE C H7PT OF TOTAL VIiSTMLEe PLUM? IS 1t,72 CANDELA MOD, 
IME RATIO OF THE VISTALE POWER TH THE TuTaL PomEn 14 0.008 , 
THE RATIO NF THE TOTAL VESTOLE PLUM TO VISTOLE POwhe IS 105,167 LUMENS seAT Ty 
TME MatlO OF THE TOTAL VISIALE FLUm TO IDTak PUNER IS OeB19 CimMpNseATT 
THE WAVELENGTM OF PEAK POWER OUTPUT 18 1.4100 PICerNS, 
TRE MaAVELENGTM PRODUCED MAST FER ECUENTLY I$ Pe I2K9 SICHENGS 
LeCoo els wabiulZes Ter MATIO NF SPECT HAL MOOT ANT FueLTFance fo Torey RAMP AN! EMITTANCE 
THE TOTAL Pome RaDTATFO 15 Sge8? matt sCue? HH SeOSIAPMOOM FHGSSEC SOMO? FR 1,87252 MeO? KCAL SEC SOMO? 
THE POWEL® RADLATED of THe Pram wAVELENGTW IS 24,99 BATT sCee? PF mH MECRON, 
THE SPECTRAL HRIGHPENESS CCOLUMN @) 1S THF PROPUCT, 640 LUMENS PER WATT © RAITAVT FYITTARCE » VISTALLITY FACTOR, 
WHERE GAOTANT EMITTANCE 1S FEPSESSED IN HATTS PER SCUAML CENTIMETEN PER MICwrng 
WME SHALL TEMPERATURE CHANGES ARE INVULVEN® TRE CHANGE TR RADICAT OMUITTANCE Cw) VAY BE CALCULATED USING THE 
TEMPERATURE EXPONCMT © IM THE FIL COW ING FORMULAE WO Kee , 
TMP CMISSEVITY TS te00%e AND THe TEMPE MATING JS LRPIAGA UFGNEFS CRATTGHANE FUP THe FOL CWIN® TAME, DEGREES © © $800.0 
OUGHEES FAMSENHETT © 2780.9 
WAVELENGIM HEMISPHERICAL Pomtn SPECTRAL BRIGHTNESS TE eee ATL RE erat Foe ® TOTAL 
t PnWER NURMALTZED LUMENS PER CheD EaPORENT & POWER 
we TC HANS WATTS ZC mers MICR IN Th PFaN PRY MICRON rnp watew vero TOL 7ERO TOL 
9.39000 0,100A4 VeSOASHCOS 0,0 300 D> assy 1551 3a@0n8 0.000 
r.ysano Oona @.55998405 a,eorn 22.5t1P 2,0086M2N§ 0,000 
%.30N00 9.7"tat SAL 268908 9.0000 2.19 2,4120R N85 0,000 
9, ¥a49N0 O,notre 7,35388°0$ 0,nne4 27 ,a950 3,4 30080N§ 0,000 
o,97000 0.009746 Fe29STHEN§ 9.0000 21.5904 8,0 79980N8 0,000 
O,9rson a, 909A0 9,000% o,9000 yells 5.60)080N5 0.000 
A, anno 9.90907 0,009; n,nnon atensor 1,257 30008 0,000 
1, 98800 A.ogar? o,nn? 06,0000 POeTOTA VelAlr@eng 0.000 
eT Dhl) M,90928 0.°002 9,007 ar ,aris 9,000) 0,000 
A. Ve8an A, IANA 0.9094 0.0909 2e.93FI 0.0001 0.000 
,anrr0 OP o,900% 0,9921 19,9289 0.0002 9.000 
0.60800 190025 9.9008 9,0050 e,7528 0.0002 0,000 
e,aynno 9.91995 9.2005 0.0000 19,4919 O.nnny 0,000 
A.egson Oe7190" 0.90n§ a, 0197 19,2970 0,9003 9.001 
n,arnne O,C1Sar C9006 0.04828 1@,A27A 0,n008 0.00% 
942800 5471839 90,0008 0.0913 18,2039 20,0045 0,001 
a,aynoc 9.07188 0.c0ne 0.1702 t4oS653 0.9008 9,001 
9, 8ison 9.02922 9.9010 7,788) VAL a6 0,0097 0.001 
9.02935 0,0012 9,4a991 18,1629 0.0008 0,001 
0.40900 0,99002 0.9048 0.6708 17,9988 0.9010 0,002 
1,asn00 0.79098 ,9044 1.01489 17,7993 O.nni2 0,008 
A, a8ano 0,00517 0.0039 1.07aa 17, Seat 0.0018 0.002 
M.aanne O.osur? 0,9021 2.2121 17,9792 0,006 0.003 
0.486590 O.%se12 0.9098 2.0788 HP ,iAbe 0,0019 0,003 
4,47000 O, CAPA 9.0028 a,1698 17.9035 90,0022 0,008 
5.87900 9.07832 0,003 5.87 14,8284 0.0026 6,008 
o,aannn 0.94640 9,0038 A.is7d 16.4502 0,9090 0,005 
M,8agno 0.00779 0.90800 1161808 1o.arr? 0.0098 0.004 
9.49000 0.10938 0.0085 15,044) 14,9905 0.0040 0,007 
0.8900 0.12255 9,9050 71.5007 16. 4OR 0.0085 0.004 
0,$9000 H, 13604 9,0CS6 39,0628 tS,9833 9,00%7 0,00° 
0.590880 O,15764 0,004§ @?,2503 15,9751 0.0058 0.010 
9.91900 2, 1eert 0,9070 80am) 15,0690 0,0nA7 0,011 
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4.00000 7,005! 0,o1g9n 0,9900 1,097) 299.5973 ‘ 
6.7009 2.7a9ad Otay A,mInn 1.2100? 209.7716 
6.80900 2,198? Oo.’ 2.ANGA 1.8428 799, 9007 
6.90900 2. VO? rr A,nnan Tends 704,27088% 
. 
7.00900 198093 5, 71ha yenane 7o6,ecar 08,379 
r.tnnnod 1,59845 9,100 aren 276,5980 on,ads * 
y,20nar 1,7AQNS r.OCNS ar cael 206,77%8 9n,009 
v,anano 1,67RA4 0,90 o,a904 296,9079 on.95e 
y.agnan 1,SOR78 9,%0a7 o,900n 2or.d4an 
7.senon 1.5239? 9,908) a ncan 
7,60006 1.88227 a oure A060 
r.ranny 1,398839 1,0078 o,annn 
r,anend tr, dager 0,079 7 nnn . 
7.90000 1.78290 AMAR 29090 
a,annoo 1.20848 9,044 4.000n 
a.1onon *.15704 00087 e,aone 
a,20n00 1e1nped n,nnan y,nane Poo,trrt 
A, ennN TeO8$00 H.WST ,n008 298, 78400 
a,aoron 1,°G99t 98s 0,900" 798, YAR? 
a,5non0 0. 9A72) a,n0$? O,n7nA 
R,annne 0,#7art A, hagn 0,000 
a,7nann Qe Aeay n fOOA A AOAn 
ARNO A Nsye? a,2G4aa £0700 
a,9oory O.AL797 nt hae 29000 
2,00R00 1,7 mart fo, ua a,anoy 
9,10°99 rie biel fuss o,c0rn 
a, onane 0,7? yan 99019 a,00)8 
9, 10000 01,8952) O,1038 2,900 704, 100s 
e,annan O,4AB 34 Ono gn 9.0000 
9,50990 O,oazre 0,7095 0,9000 
2.40000 Oster 0.1033 9,000 
a,70900 0.99809 0,9032 A,annn 
@,80000 0,577? 00034 0.0000 
g.9onnr O.Sste? 7.0678 A,annns 209,516 
19,00000 A 3TS4 a,12e ©,0004 20¥ S707 
10 199N0 aeM23i 0,028 0.1000 709,6279 
19.20000 0,99389 0,097 0,9009 208,673? 
1%, 30900 N,APay 0.9098 0.0000 2097717 
19,a0909 4.85904 0.925 9.0na0 209, 7e%s 
99,59090 i} yan 00,9028 9.0006 709, 8336 
19,8090 ne 2Ant 0,004 o,n0r7o 209,A572 
io,70Aan Lee ED) 0,0922 n,nnno 200,8003 
10,annod a, 10944 0.0972 o,90nn 799, 9109 
1n.90AN0 1.3548 0.0024 o,n004 
yi.onnnd O,37377a 9,208 o,o0nn OA 
1.19900 DPaLLE SB) n.n02n 9.006 10,0 
Ticeonto Oo, yanea o,1099 0,000 309, Ae 
11, 90000 DPer raw) 0,008 a,aans 300.3938 
,anann 1097497 9.9098 n,eced 199,1945 
1a,804n0 39888 o,noF 9.0979 an, TASB 
11.annce 9,30580 0.9017 a,00cn §10,71907F 
11.79900 0.29581 nous o,eone 100, 2a07 
preannae 7.246%: 9,°0t6 Aare sn0,27aa 
$1.999090 a, Z7PSea 94,7918 aaeno yeu, yan 
172690000 1, PAROA A.101s n,000n 300, 39948 


[i ee eae at “tig, OE ened j 
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VISTOILITY €50 THER QATA FUR PLANCK RANTATON, MECHANICS DIVISIONS N.R,F.0 UNIVERSITY AY ofnvER, 


THE CWLSSEVITY FS 1000s AND THE TEMPEMATURE TS 207608 DEGREES CONTIGRADE FOR THE FOLLOWING TAOLE, OFOREES We O7S008 


DEGREES FAHREWNEIT @ 0000.8 


TME POWER MADTATED FAO 0,40 79 4.75 MECRON IE 76.62 walt scuee, 

we TOTAL VISTOLE FLUE 18 6390,05 LUMENS/CMO2, 

TME LUMINANCE € 1701 OF TOtaL VESTHLE FLUR) 16 1400023 CANDELAsCHOre 

TwE RATIO OF TRE VISTALE POWER TO THE TOTAL POWER 1S 0.076, 

THE RATIO OF THE THTAL VISEALE FLUE Th VISTHLE PMwEM TS 178,608 LUMENS swat. 
Toe RATIO OF THE TOTAL VISIALE FLUK TU TOTAL POWER 16 13,566 LUMENJMATY 
THE WAVELENGTH OF PEAK PawkR QUTPUT IS T.9S9A HICHONS. 


THE WAVELENGTM PRODUCED und? FFFICTENTLY IS 3,92an ICMUNS. 
PoC ooThlS MARIMIZES THe MATIN TF SPECTMAL MADTANT EMT TIANCE TO THTat Rantant eMevrances 


THE TOTAL POWER RADTATFD I$ 320,26 GATI/Cue? UN FeP@QAEOND ENG/SEC/C uO? HR 7, 7A9OGRoO? KCAL EEC CHOP 


THE POWER RADTATED AY THE PEAw WAVELENGTH TS 207,00 wATisCuep PER MICRON, 


IME SPECTRAL BRIGHTWESS (COLUMN &) 18 THE PROCIICT, O60 LUMENS PER matt w RADIANT EUTTTANCE & VESTAILITY FACTOR, 
WHERE MADTANT FRET TANCE TS EXPRESSFU [% WATES PER SQUAME CENTIUFIF® PER MICRON, 


WE SMALL TEMPERATURE CHANGES ARE INVUL VED. TIL CHANGE Im RADI Amy EMT TTAMrE (CU) MAY ME COLCULATED UStmG THC 
FEMPERATURE ERPONENT @ IN THE FOLLOWING FORMU A) w © RETOM , 


THE EMISSIVITY TS 1.00%> AND CHE FEMPEM ATURE 18 2O7HH OLGHTES CENTIGRADE FOR THE FOLIOmPeG TAALE, OFGREES K © 2790.8 
DEGREES FAWREWHETT © 8000.8 


WAVELENGIN MEMISPMERT CAL Prater SPECTRAL ARIGHI NESS TC HPERATURE POwER FRON 8 Toray 
L PrameR woeuac len LUMENS OCR Cue CuPnnCet Poeun 
MICRONS WATTS/Cuersul CRON 19 PF aK Pre micron FOR aetew zero Tou zwene tee 
0.98900 2,300r1 O,0118 0.0900 16.0659 
0.349900 72,6099? O,00 4.0000 14,7980 
1, Venno V,07AAa2 9.9109 0.0009 14,8909 
9.30500 1.4aryn O.e170 9.0000 1409989 
O.3rand 3,99aR* M0103 0.0000 14,1976 
o.97ano eat? O,0718 0,0000 13,0804 
0, yA000 a,9a7er 0,0285 40,0000 19,7654 
JASN 4.59880 A,d2ry 9,9000 13.940R 
0,3@900 820990 0.9396 0.n00¢ 19,0128 
9, 999n0 OAOrI0 0,03) 60,0000 13,9428 
0.80000 r,AarAe 0,037? 2,0788 1d,0Pr) : 
6.80500 A,aanat 5,701? 17,018¢@ 
e,atnno 79278 0,0asa 17,7206 
a.a14n0 19, $9058 0,95908 12,4086 
,apnnn 1i,1agra 0,959) 12,0386 
9,47990 12,18005 0,602 12,3061 
0,490900 13,7590a0 0,908 12,1690 
0,83900 18,3900 nora 19.0282 
0.80600 15.59080 0,076¢ 703.6 12,8885 
© ,aas0d 16,62029 0,089} 391,8735 11,7308 
A,agnno 16,19938 *,0606 060,418? 11,6241 
0,a5900 1¢,6@888 0.0868 696,0826 11,8966 
20,90033 0.1039 043,007 Vre9rar 
22,39699 0,1106 1196, 0012 11,909e 
23,9708 0.4182 1080,7300 11.1208 
29,5168) 0,1260 1969,3620 11,0126 
27,tsaan O,tdas 2967 ,0306 10,0079 
20, 49396 06,1025 3995,0000 10,7098 
30,49023 O.1904 19,0796 
32,397 QA 0,1600 $0A9,0005 10,9674 
30,2808? 0, 16% TS21,9817 10,0021 
iA, LVTBt 0.1785 10061,9916 10.9386 
9.91000 W807 TAA 0,1880 13028,1519 10,9970 
9.91800 40,90228 0,19?a 16963,359¢8 10,1575 
0.57040 07,98093 0.2070 90929, 72?7 10,0908 
0.99900 aa,isryan 0.2181 23011,919¢ 
eS9fo0 26395 0,2285 27118, 078d 
239900 ah, eorrn 6,239) yOE19, 2708 
0,58000 $9,98005 0, 2008 32016 ,00re 
0,94900 92,79A17 0,2607 39100, 7O96 
0,$9600 5$,00081 0,718 379806128 
0,$9900 sr.yizar 06,2830 30972,3839 
0.54900 39,.41085 0.7080 003992,0972 
0,38900 64.93991 9,208¢ a12se,1768 
0.97000 ea,77Aar O.sire @1A1122449 


9.99900 
0.90400 
@.30900 
0, 90000 
0.50900 


@.71500 
4.71900 
€,72000 


0,02000 
0,03000 
0.94090 


0.09060 


1.nn000 
9.01900 
1.92000 
benynno 
1.00000 
1.09000 
1.00000 
1.97000 
1.00000 
1.00000 
1.10000 
Tet1Aca 
4.12000 
1.19800 
1.1800 
9.959900 
$.10900 
fetrnna 
1.10000 
9.90900 
1.20080 
1.71090 
t.22000 
1.29000 
$.2anan 
1.79000 
1.20990 
1.27400 
9.20090 
1.20000 
t.sano0 
1,31800 
1.97490 
1.53900 
4.98000 
1.98900 
¥.94000 
1.97000 
1.30008 
4.20000 
1,a0eco 


64, 40307 
AO, 89774 
Ty,apreaa 
ry,sairn 
Pa, Paara 
rA,7aQo8a 
wr.iesin 
Os,d0370 


9S,49978 
Fa, 204K5 
200,73hen 
109.19908 
109,3970%6 
107,97er) 
110, 34089 
117,7399a 
119,0R038 
Var,apare 
119, Paaa? 
122,0830) 
120,d008? 
176 ,Sa7ee 
128,7@aa0 
130, 80980 
aa. 170e8 
15d, d10n9 
157.4371? 
190,9200) 
901,980A7 
1ay,e15aa 
1O5.01916 
1er,s7as> 
191,41009 
155, 16726 
SA, 9A9 20 
162,00189¢ 
109,39) 
1OA,ano7e 
17t none 


V7O,9i7L4 
£81, 90005 
180,15979 
1hO,24RA0 
190,21008 
199,00038 
191,72300 
1Oy, 27 tae 
190,arre 
109, 07312 


TOP,1srar 
1¥A,1AG2H 
100, oagme 
100, ARPA? 
200,3e/59 
201,14984 
FOL ATOPA 
aor, ergasa 
POD, ar yn 
207,810%) 
POP, EATOS 
907,07 a39 
WN2,9PSPe 
7d, 10OTE 
201,93808 
PAL DOAr? 
FOT,IIONS 
290,71 98a 
200, 10898 
1w@,9at3? 
VA, AO901 
10H, 14021 
107, 18007 
194,99028 
195,A7908 
1¥a,?5v9? 
VOR, 7Ad2? 
197,77 104 
101,72194 
100,634056 
169,98 108 
184, 350)7 
VAT, 7 9aS 


163.0022 
149,377 08 
140,87003 
q?r@,8asas 
1PA,20278 
176, 8erRn 
17S, e7Oal 
TPA, INN 
17>, Ansy? 


107,0A8nA 
Ors Prana by 
159, 7? aaa 
a) Pees tard 
196,454007 


A 


A ree 


91065,8809 
Va,rer? 
10682,2922 
3000, 0078 


Vi2AH, 203? 
2090?,0100 
25A849,9912 
22928,0020 
19853,0690 
16091, 7092 
10gee, gre 
116972006 
082,9007 
7999,6258 
3910,0253 
aara,rore 
yorr nant 


V1S7, 09340 
068,073) 
@AN,9030 


abs, 
382, RPM 
780.0994 
1497,A420 
VIS.R gad 
bor,gire 
AS,O7nt 
a?r,ayoy 
VASA 
99,7978 
19,0746 
19,0988 
49,9000 
O,n00n 
A,anon 
9.0008 
#000" 
A,onnn 
o,An0n 
,n0n0 
0,An40 
A ,0000 
a,nonn 
0,09000 
9.0000 
9,008 
¢,00an 
0,0900 
0.9000 
a,anag 
a,anna 


n,nonn 
6,008 
A,anng 
o,0cnn 
6,000 
A ,ocon 
0,990 
e,on00 
9.0000 
0.0000 
0.0000 
a.nnea 
9.9900 
4.0000 
o,00nn 
0,090 
A,nnne 
e,ance 
a,anag 
0,900" 
0,908 
09,0000 
6.00Rn 
4.0008 
0,000 
60,0000 
0.0900 
0.0000 
9,0900 
0,0000 
60,0000 
0,000 
06,0000 
0.0000 
0,0000 
0.9000 
0.0900 
0.0000 
0,0000 
9.0000 
0,000 
9.0000 
06,0000 
60,0000 
0.0000 
0,0000 
0,0000 
@,0000 
0,8000 
06,0000 
0.0090 
6.9000 
09,0000 
0.0000 
06,0300 


yo 


Sean? 
S,alra 
S.arry 
Seu te 
Scho? 
§,>50n 
5 .7IKG 
S.p3ao 
S.tbde 
Snare 
SeDdAZ 
a,olng 
ny ?98 
a,aalg 
a,asng 
a,Peas 
4,789? 
Atlan 
a,elaa 


11,709? 
12.3038 
12,4793 


22,0880 


50,60nr 
$2,.59976 
54.089? 
$6,4276 
SA.STAN 


40,9054 
2,012 
As, 1006 
40,2085 
aA, Ord 
70,3195 
72.9708 
7a, 3078 
ro, vOsS 
7A, YAAe 
ad.aits 
O2.a5a) 
Ae, agne 
Ae,68%5 
Ar, $ne) 
90,5790 
O23 940 
04,5456 
o6,55n0 
98, 5aa7 
t00,94810 
102, S2h0 
108.9082 
196 ,e7a0 
196,495) 
110, 3075 
112.3302 
194, 76%C 
976.9885 
118,ho73 
119, 00A) 
171 ,Aars 
175,7692 
179,6300 
127, enas 
127%,3993 
191 


1as,S7ay 
163,2070 


152.0990 
195 ,A038 
199.3973 
184,0347 
t84.5ete 
140,1370 
1al,rore 


10,102 


13.620 


71,603 
27,308 
27,997 
23,990 


aa.foe 


| 
{ 


ne. 
si ccioretl 6 ETE PPE LER GIOTTO ay 


1.50000 155,40370 0.7075 06,0000 3.9073 ted. 2602 
t.#0000 102.93388 0.0005 0.0000 3.2986 

1.70000 127, 3Orar 0,6267 0,0000 3.9297 

4.80900 114.5768 0,5656 0.8000 3,078? 

1.00000 107,899270 0.9078 0,0000 7.0808 

27,00090 92,273282 00,4355 60,0000 2.8216 

2.120000 A2.7irsi 0,0000 2.7189 232.9246 
7.70900 Pa.2iaio 0.0000 226208 200.7600 
27,30900 Ab, 69687 06,0009 2.5991 2ar,res 
2.40000 $9. 90n8a 0,2956 6.0090 2.0975 790,1198 
7.99900 Sv.S1ers 0,2649 6@,0000 2.3868 

7.60000 4A,6n27a 0.2490 0.0090 2039225 

2.709000 9,68915 o.2167 *,0000 7.9635 

27,8000 30, 4A5R8 O,tv6n 0,0000 9.2001 273,7180 
7.90000 39,95102 O,1rrs ,0000 2.9908 277, aes? 
3.00000 32,47500 O,fent 0,0900 2.9232 200, 0180 
¥. 40000 29,6970 0.1965 0,0000 2.0708 

3620900 27,.90688 O,133e 6,0000 72,0907 : 
9.30000 2e,4 tare O.1atP 9,900 1,09)? ( es 
3.49900 22,.508a0% O.1982 0,0n00 1,990t | 
4.90000 29.99028 9.1007 0,000 1.0768 

3.49800 1A, Apa O,ONyy 06,0000 1.A8an 
Yernnno Yr. VIars 0.0856 0.0008 tenast 

3.40000 18, 00Ra7 o,q7AT 0,0006 1.Rate 

3.00900 1a,Amign 0,07 0.0000 teAler 300.0248 
&,00900 13,94998 0, Nene 0,0008 1.7975 392,9380 
@,1090n 17,50571 Cart) o,e000 1.77099 

@,20000 11.5062? 0,099) 9,0000 1.7868A 

a,30000 ta BLL 9.0520 4,0000 1.P2AA 

a.annne O.9d 301 9,908 0,0008 1.7008 

@.50900 O,225n4 0,985, 0,090 1.a%18 

&.ernoo R.$7409 N,nars N,00nn 1eAlat 

«70000 7.98173 0,950 99,0000 1.adra 998 0988 
4.A0N00 7.83818 a,996r o,0000 .aale 310,0700 
#,90n00 6.93067 ainyay 9,000 t,4270 3ab,aars 
S.nnn00 6,4e4an 0.9320 0.0000 teatar 3id,@naz 
§.10000 4.048008 0.9209 0000 1.9990 992?,0450 
3.20000 9.67207 n, 020 a,n0nn 1.9850 393,099) 
9.390000 S.stes 0,986? 0,000) 1.8738 9139,9808 
9.00000 a, FAand 9.9246 0,00) 1.9613 314.0091 
5.90800 e.o7err 9.0731 f,f0nn 1,580A 948 ,S7R4 
5.40000 4.39639 0,0a17 40,0000 1.9387 319.0906 De 
S.7n000 ast iana 0,92068 09000 319.8980 
3.80000 3,89204 O,9102 06,0000 313,0902 
9.09000 LY La) O.Mias 9.0000 316.2370 
4.00000 3.45758 0.0171 06,0000 316,9031 
#219900 Be dn7es O16! 0,000 

6.29000 3.94199 0.9159 a,anne er, eaes 
@.30n00 7.91268 010s 0.n0n0 17.9097 
6,annoo 275308 O,01M 0,1000 317.0200 
6.50000 2,ANPOr 0.0190 6,000 148,007) 
4.60000 7.47099 0.0172 0.9000 316,9900 
6.7900 2,aaarr O.files 9,0000 36,9015 
6.AN000 2.P2007 O.rhia 0.9004 1.0339 310,0190 
4.e9900 7. 1OASA a otte 7.0000 1.40265 310,0940 
7,onang 2.09778 0,009 o.nora 1.ater 314.2018 ase 
7.30000 1.938? 60,0098 a,nor0 100192 319, 0908 * 
T.aArng 1.81099 9, 7009 9.9009 1,008 319.6 

7. ¥Orrd 1.727970 0.70845 6,c004 1,00c? 314, 7000 
r,annad 1.08099 0,908) 0.0009 1,9%e? 319,067) 
r.sorng 1997S O,1077 A.e00n t, VOne 320,9979 
r.a0nnd Le AOrt 0,9078 c.9000 te V9as 320, 2708 
Penna 1.47naP 9,907A 0.0000 PevlPa 320.099) 
raonnn 1.39904 0.0067 09,0000 1.9728 370,3605 
7,9NANn 1.20aad 0,040 0.00090 1, Ver) 399, 6086 
A,onnvo 1.73680 0,004! 9,000 1.3023 3920,A792 
inna 1.1A712 9.0058 0.9009 3978 520,900) 
meacnne 1.'anat a OeSa a,nane 1,99274 $71,099? 
wy yoann PeOnpas 0,705) n,fnorn 1, 36a SL.IPns 
A,annnd Te T3894 a, 1083 0.0000 1,7638 yal. Prey 
ayynara Pe 0.0009 0.9000 1.9501 yor grre 
A,4onny 2, 9agre O.00a7 9.0000 1. ddan 3pi,ares 
arena a,41092 0.0005 06,0000 1.9906 s7t. ore es 
A,ANANY AN ray O.nnay 0.0000 1, vend 371,40909 
a.90000 o,sras O,v0a) 60,0000 159275 321, 7070 
@.nnene OANA? 01,0040 0,0000 1e31As 371.8201 
O.prane nef liar 0.9038 49,0000 1.9148 vet , 
O.29004 N.Patye 0,909 o.noce outa 

CPs De) A.Tuaas 0,°935 0,0000 1,978 392.0911 
@eannnr n, Amada 2.1038 0.0000 1.303¢ 392.1200 
9,80900 2,65829 9.9033 09,0000 1,9008 S22, 1841 
@,nnace a .Aa3ar 0,909 0,0000 1.7979 32%.2370 
a, 704990 n,400@? 0,0034 41,0000 102938 392, 3808 
v,anann 0,546a8 n,9029 0,9600 1.2905 392.3786 
@,90n00 n,rAage 90,0028 0,0000 9.7873 997,6971 
1%,0nA0 o,90478 0,002? 0,000 1.7842 322,876 
19.1009 "524052 0,426 90,0090 1.9912 322,9410 
19, 28n00 6.90508 02,9024 60,0009 1.7782 
A, ANE 9.4R7en 0.0078 0.0000 1earss 
i" oprAo 0,47034 0.9073 0.0000 1.27728 322,495 
1%.90800 O.esvar 0,9029 60,0000 1.2697 322.736) 
ye acnna 4 9Ag4 0.8022 0.0000 1.7670 322.7009 
19, 79N96 4.87300 0,9024 0,0000 1. 
19,80000 0, 89ass 0.9026 9.0000 1.7016 
19, 9nn0H 4,300] O,101¢ 00,0000 $erdGE 
11.09800 Oo. 3atas O,%049 0,9000 1.2208 322.0045 
yd. gnnos Oo, deara 0,1018 8,006 1.9501 322,8870 
{).2ann0 n. YSA5s§ 0, 0018 0,0000 1.9916 373.0482 
i. 3nnon 0, 388A6 O,o047 0,008 123.0993 
ti.anand re 9384 0.0018 0.0090 39}.0A7? 
1r.$9rae 0.47709 o,90%6 60,0000 323.9200 
11.anagg 0.11996 0.9018 0,0000 375.1916 
L.7oroo 0,99 2A4 0,018 o,neoo 39 39,1976 
1).antoo oeedsdin H,00t8 0.0000 393.7173 
1P.9annO N24 308 0 ,0%{a 6,0900 V93, 7012 
12,00990 0.77543 0,208 6 od 60,0000 375, 2694 
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VIGIMTL ED Y SND TIMER MATA Fim PL ante MANTATIA, MECHANICS DEVISTANs OM, t.s ntyER OT TY Ab NENVER, 


WHE ECMLAGTVITY 1S fannas ONT Tee TEMPP MATURE FO 2574.8 DEGMERS CONTIGHADE FUR ter Cee eTAG TAAL, DEGKEES He 2800.8 


HEGMEES FAMREMHETT © 8580.9 


ME PNWER MAUTATED PANY H.00 19 O674 MICROM 1S PR ,AO whITsCweD, 


THE TOTAL VISZALE FLUX 1s SYAO,2? LUMENSFC MO? 


TME LUMINANCE C LZPI OF TOTAL VIGTRLE PLORY TS TAOS! CARMEL AC mer, 


| 
THE RATIO AF Tw VESTRLE PitmER FO THe TOTAL POWER Ls 420K? , t 
TE RATIO OF THE THtaAL VISTIALE FLUS TO VIStHLe Peel TD FHP, 1O1 CmeNetwart, 
THE MATIN ME THE TAPAL vIStAré Puce 1 TADAL Behe ES Pee RPL Lomb swate "| 
TE WAVELENGIM OF PEAR PNwER CUTPUT [8 Pema HEC HENS. 
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